Geriatric Veterinary 
Care for Fish Patients 

E. Scott Weber III, VMD, MSc Aquatic Vet Sci/Pathobiology 


KEYWORDS 

• Fish longevity • Environmental quality • Infectious disease 

• Fish reproduction 


There is little evidence-based research and scientific literature available for providing 
geriatric care for fish patients. Fish can have tremendous longevity. Although the 
average life span for most fish species can be only a few days to weeks for the begin¬ 
ning hobbyist, it is becoming more common for clients to have animals for several 
decades with the advent and continued development of improved life-support 
systems, husbandry, water quality additives, and fish nutrition. This article discusses 
fish longevity for several popular species, addresses environmental quality issues for 
geriatric patients, and provides information on the most common challenges, from 
a veterinary perspective, to maintain fish over the years. 


FISH LONGEVITY AND SENESCENCE 

Several commonly kept species of fish have life spans that rival and greatly exceed 
many other vertebrates kept as domestic pets. As recently as the 1970s, a few acade¬ 
micians theorized that fish were unique in that they do not age, but others have pub¬ 
lished literature reviews and research from senescence studies in guppies refuting this 
hypothesis. 1 Some researchers have shown longevity increases with genome size in 
Acipenseriformes, Cypriniformes, and Salmoniformes. 2 Because fish are highly repre¬ 
sented with a large number of species known to live for more than 100 years, work by 
Reznick and colleagues 3 suggests that, unlike birds and mammals, fish have evolved 
delayed senescence based on increased fecundity with age, that slower growth 
delays maturity, and that lower mortality rates lead to maximum life spans similar to 
birds and mammals. Guppies have been used as a model for understanding evolu¬ 
tionary theory and natural senescence, linking age-specific changes in reproduction 
with mortality rates, and showing that reproductively active animals may age more 
quickly. 4,5 Other factors may also play a part in aging of captive and wild fish species 
including water temperature, marine verses freshwater environs, and deep dwelling 
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verses pelagic or near-shore animals. 6 The mechanisms for increased longevity of 
some species of deep-dwelling scorpaenid fishes include reduced oxidative stress 
as compared with near-shore fish species. 6 

When a client decides to invest in a freshwater aquarium, pond, or marine system 
they should be advised that many commonly sold fish species easily live for 5 to 40 
years or more in captivity. This fact will greatly influence many factors, such as enclo¬ 
sure size, pond/tank placement, or the type of aquarium animals purchased. Many fish 
offered for retail are sold as juveniles and the aquarist needs to be able to provide 
long-term care for these animals. Some important considerations are the adult size 
of animals; potential coloration changes for certain species, such as marine angelfish 
when they mature; changes in dietary requirements; behavior changes; or evolving 
habitat requirements. 

In the United States, backyard koi ( Cyprinus carpio) ponds have experienced expo¬ 
nential growth over the last decade. There are many sources for obtaining koi from 
inexpensively bred animals, ranging from only $2 to $3, to show-quality imported 
animals from Japan costing more than $100,000. In Japan, certain koi have been 
handed down from generation to generation with anecdotal stories of animals ranging 
in age from 120 to 200 years old. In the United States, many owners have collections 
that contain 20- to 30-year-old animals. 

For tropical, freshwater, and marine aquaria, a variety of species are available to 
create fish communities. Some of the most common species available for commu¬ 
nity freshwater aquaria, such as many livebearers, Danio sp, and Characin sp, 
typically considered annual fish in the wild, can live for 2 to 6 years in captivity. 
Larger species of marine and freshwater fish can live for 10 to more than 30 years. 
Marine tropical fish commonly sold as schooling animals for marine aquaria can 
live more than 10 years, a damsel (Stegastes altus) was recorded to have lived 
for 15 years / and some of the labrid reef fish have recorded life spans of 1.5 to 
11 years in the wild. 8 

Marine reef tanks can literally last for generations if cared for properly. Many corals 
and other invertebrates, such as anemones, can live for decades. In public aquaria, it 
is generally recognized that it can take anywhere from 3 to 10 years for a newly estab¬ 
lished live reef tank to start meeting exhibit design expectations. Many species of 
corals in public aquarium collections are extremely valuable from economic and 
conservation perspectives, as some older collections have invertebrate species that 
are endangered or extinct in the wild. 

Public aquaria offer creative habitat designs, specialized life support, and trained 
husbandry expertise that enables them to exhibit some of the oldest specimens 
known in captivity for many fish species. (Fig. 1) The elasmobranchs (sharks, skates, 
and rays) are important collection animals in many institutions for a variety of display 
and interactive exhibits. These animals typically mature slowly and have great 
longevity in the wild and in captivity. In addition, there are many species with unique 
husbandry requirements, such as certain rockfish (Sebastes sp) and sturgeon (Aci- 
penser sp), exhibited in these institutions that can live for more than 100 years. 
Many public aquaria, through optimizing husbandry and habitat design, allow 
many species to mature more naturally because of improved water quality and 
greater water volume. These conditions make it possible for some species of fresh¬ 
water fish, such as silver arrowana (< Osteoglossum bicirrhosum) and arapima 
(Arapima gigas), and of marine animals, such as goliath grouper (Epinephelus itajara ) 
and orbicular batfish (Platax orbicularis), to grow to their appropriate mature sizes in 
captivity. Some longevity records for several commonly kept fish species are found 
in Table 1. 
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Fig-1. This is a community marine aquarium depicting the warm-water Atlantic community 
at the New England Aquarium in Boston. 


ENVIRONMENTAL QUALITY 

To optimize husbandry for aquatic animals, one must manage environmental quality 
conditions. Environmental quality for aquatic ecosystems includes water, air, sound, 
and light parameters. To provide a healthy habitat, aquarists study animals’ natural 
history requirements, reproducing an appropriate environment for the captive species 
or collection. Disease may occur when any of these environmental parameters devi¬ 
ates from normal, either acutely as in the case of chlorine or ammonia toxicity, or 
chronically as in the case of nitrate or heavy-metal toxicity. 

Evaluating environmental quality will be different for clinic visits compared with field 
consultation. Some tests are regularly performed on stable parameters, such as 
ammonia, pH, salinity, nitrite, and nitrates in the laboratory; whereas accurate testing 
must be completed onsite for dissolved oxygen, temperature, and turbidity. When 
analyzing the aquatic environment, data can be classified into three main categories: 
(1) physical parameters, (2) water chemistry and (3) water biology. Some common 
water chemistry parameters analyzed regularly include dissolved oxygen, salinity, 
pH, alkalinity, hardness, ammonia, nitrites, nitrates, and phosphates. 

Understanding the nitrogen cycle is critical to successful fish husbandry. This cycle 
refers to the conversion of ammonia to nitrate. Ammonia is produced by uneaten food, 
animal waste, and decaying organics with influences from temperature and pH that 
affect toxicity. In aerobic conditions ammonia is converted to nitrite by way of the 
bacteria nitrosomonas, and then converted to nitrates by way of microbes called nitro- 
bacters. Acute toxicity and death can occur with high ammonia and nitrite levels 
measured in parts per million (ppm). High ammonia and nitrite toxicity with acute 
mortalities are often attributed to newly established aquaria or ponds that have had 
large stocking densities before proper establishment of appropriate microbial popula¬ 
tions in the bio-media or filter. 21 Nitrates cause more chronic problems. Because 
nitrates are the end product of bio-nitrification, nitrates accumulate in aquaria and 
ponds over time. Management of nitrates requires regular maintenance and water- 
quality testing. Recent research also indicates that nitrate levels previously thought 
to be safe are actually the cause of several chronic health conditions in a variety of 
species of fish and invertebrates. 22 Chronic and acute toxicity caused by high nitrates 
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Table 1 

Commonly kept fish species and record life spans 


Order/Family 

Genus/Species 

Common Name 

Wild (Y) 

Captivity 

References 

Poeciliidae 

Gambusia affinis 

Mosquito fish, gambusia 

1.5 

— 

Altman & Dittmer 9 ; Krumholtz 10 

Cyprinidae 

Barbus bynni bynni 

Niger barb (+) 

— 

16.3 

Altman & Dittmer 9 ; Flower 11 


Carassius auratus 

Goldfish 

41.0 

30.0 

Flower n ; Carlander 2 ; Moyle 13 ; Bobick & 






Peffer 14 


Cyprinius carpio 

Carp 

38.0 

47.0 

Flower 5 ; Hinton 16 


Cyprinus carassius auratus 

Goldfish/carp hybrid 

— 

10.0 

Flower 1 


Leuciscus orfus 

Golden orfe (+) 

— 

14.25 

Flower 

Syngnathidae 

Hippocampus hippocampus 

Short-snouted sea horse 

— 

1.3 

Altman & Dittmer 9 ; Flower 11 


Hippocampus erectus 

Atlantic-lined sea horse or 

1.0 

— 

Herald & Rakowicz 17 ; Strawn 18 



Northern sea horse 




Mormyridae 

Gnathonemus cyprinoides 

Trunkfish 

— 

7.1 

Flower ! 


Pollimyrus isidori isidori 

Mormyrid (+) 

29 

28.0 

Altman & Dittmer 9 ; Flower 15 ; Hinton 16 


Mormyrus kannume 

Elephant-snout fish (+) 

— 

6.3 

Flower 11 

Notopteridae 

Xenomystus nigri 

African brown knifefish 

— 

11.4 

Altman & Dittmer 9 ; Flower 11 

Osteoglossidae 

Osteoglossum bicirrhosum 

South American silver arowana 

6.5 

— 

Hinton 16 

Anabantidae 

Ctenopoma kingsleyae 

Tail-spot climbing perch 

— 

8.7 

Altman & Dittmer 9 ; Flower 11 


Anabas testudineus 

Climbing perch 

— 

11.0 

Altman & Dittmer 9 ; Flower 15 


Macropodus opercularis 

Paradise fish 

— 

8.0 

Altman & Dittmer 9 ; Flower 11 

Chaetodontidae 

Chaetodon lineolatus 

Lined butterflyfish 

10.0 

— 

Hinton 16 


Chaetodon lunula 

Raccoon butterflyfish 

9.0 

— 

Hinton 16 


Chelmon rostratus 

Copperband butterflyfish 

10.0 

— 

Hinton 16 


Forcipiger flavissimus 

Long-nosed butterflyfish 

18.0 

— 

Hinton 16 

Cichlidae 

Acara tetramerus 

Two-spot acara, saddle cichlid 

— 

7.0 

Altman & Dittmer 9 ; Flower 11 


Cichlasoma cyanoguttatum 

Rio Grande perch, Texas cichlid 

— 

5.0 

Altman & Dittmer 9 ; Flower 15 


Tilapia spp 

African cichlid 

— 

7.0 

Altman & Dittmer 9 ; Flower 11 

Labridae 

Coris julis 

Mediterranean rainbow wrasse 

7.0 

— 

Hinton 16 
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Pomacanthidae 

Centropyge flavissimus 
Euxiphipops navarchus 
Pomacanthus imperator 
Pygoplites diacanthus 
Amphiprion clarkia 

Amphiprion ephippium 
Dascyllus aruanus 

Centropyge tibicen 

Lemonpeel angelfish 
Blue-girdled angelfish 

Emperor angelfish 

Regal angelfish 

Clarkii clownfish, Clark's 
anemonefish 

Fire clownfish 

Three-stripe damsel. Humbug 
dascyllus. Banded dascyllus 
Keyhole angelfish 

11.0 

15.0 

14.0 

14.5 

11.0 

16.0 

6.0 

6.0 

— 

Hinton 16 

Hinton 16 

Hinton 16 

Hinton 16 

Moyer 1 

Hinton 16 

Hinton 16 

Moyer 

Polypteridae 

Polypterus senegalus 

Cuvier's bichir 

— 

34.0 

Altman & Dittmer 9 ; Flower 15 

Clariidae 

Clarias lazera 

African walking catfish (+) 


16.2 

Altman & Dittmer 9 ; Flower 

Ictaluridae 

Ictalurus lacustris punctatus 

Albino channel catfish 

13.0 

— 

Altman & Dittmer 9 ; Lewis 20 

Loricariidae 

Hypostomus punctatus 

Common plecostomus 

18.0 

— 

Hinton 16 

Mochokidae 

Synodontis schall 

Upside-down catfish 

12.0 

31.0 

Flower n ; Hinton 

Pimelodidae 

Pimelodus spp 

Pirn catfish 

— 

7.0 

Altman & Dittmer 9 ; Flower 11 

Tetraodontidae 

Canthigaster solandri 

Common sharpnose puffer 

7.0 

— 

Altman & Dittmer 9 ; Flower 15 

+ indicates that individual was still alive at the time that life span was recorded. 


Data from Carey JR, Judge DS. Longevity records: life spans of mammals, birds, amphibians, reptiles, and fish. Monographs on population aging, 8. Rostock 
(Germany): Odense University Press, Max-Planck-Geselschaft; 2002. Available at: http://www.demogr.mpg.de/?http://www.demogr.mpg.de/longevityrecords/. 
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affect larger fish, such as Siberian sturgeon (Acipenser baeri), greater than smaller 
animals, so as animals mature there may be a greater need to more aggressively 
manage water quality for captive or aquaculture kept broodstock. 23 The author 
recommends remediation for nitrate levels that are above 10 ppm, resulting in 
gravel/sediment washing with weekly water changes and regular backwashing of 
filters. 

Metals may also be present in fresh and marine water sources. Copper is especially 
common and toxic to fish even at low levels. Other metals that may be present in tap 
water include lead and iron, especially in older plumbing systems. The long-term 
consequences of heavy metals in aquariums and ponds is unknown, but in wild pop¬ 
ulations chronic exposure to heavy-metal levels naturally or through pollutants have 
been attributed to certain types of cancer and hepatotoxicity. 24-26 Aquariums and 
ponds should have heavy metals checked annually in systems that use natural feed 
springs, streams, or wells; whereas hobbyists who use public water systems may 
be able to view heavy-metal test results performed regularly and reported by their local 
water authority in their annual report. 

Hydrogen sulfide (H 2 S) is a water-soluble gas produced by the bacterial decompo¬ 
sition of organic debris under anaerobic conditions. Many factors that contribute to an 
increased organic load in the pond or aquarium include: fine substrate, clay or 
substrates, areas of decreased water circulation, algae or plankton die-offs, uneaten 
feed, dead fish, leaves, grass clippings, manure form livestock, tree stumps, waste 
from live fish, and overstocking. The most common characteristics of aquatic systems 
containing H 2 S are a rotten-egg smell and black sediment. The toxicity of H 2 S is influ¬ 
enced by increased temperature and decreased pH. The effects of H 2 S on vertebrates 
and invertebrates can be lethal and the toxicity of H 2 S has been studied for several 
aquatic species. Hydrogen sulfide often develops in ponds or aquaria that have 
been established for several years and that have not undergone regular maintenance, 
including gravel washing or sediment exchange. 27 Fish should be removed without 
disturbing the sediments in these systems before any aquarium or pond maintenance 
is conducted that will disturb sediment layers. 

Lighting provides behavioral cues to animals, affects endocrine function, and may 
be an important component of nutrition for a variety of aquatic animals. One area 
the pet industry is most acutely aware of is lighting requirements for coral reef inver¬ 
tebrates. Inappropriate lighting conditions may be implicated for nutritional defi¬ 
ciencies of vitamin D and reproductive problems in some species of fish. More 
research on aquatic animals needs to be conducted in this area to understand true 
lighting requirements and chronic health issues. 


NUTRITIONAL CONCERNS 

With more than 1000 species available for marine and freshwater hobbyists, there are 
many fish for which nutritional and dietary requirements are unknown. Maintaining an 
appropriate diet is critical for fish throughout their life span, and these diets may even 
need to change as fish mature. The best approach is to provide a balanced diet in the 
form of pellets, flakes, crumble, or gel and offer a variety of other feedstuffs periodi¬ 
cally for variety. There are several chronic problems that develop from inappropriate 
nutrition. In piscivorous fish that are kept as pets, such as Oscars (Astronotus ocella- 
tus), flowerhorn cichlids (Cichlasoma sp), and marine lionfish (Pterois volitans), hobby¬ 
ists often feed these animals live or frozen fish. Certain fish-food items used in 
aquariums come from the family Clupidae and contain thiaminase, which is exacer¬ 
bated by freezing and causes thiamine deficiency. 28 This deficiency can manifest as 
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neurologic, reproductive, and skeletal problems in adult fish. 29-31 Usually these 
animals are large piscivorous freshwater species that have been fed frozen marine 
fish, such as herring, mackerel, or certain live feeder fish, as an exclusive diet. 
Fig. 2 shows a Nile perch (Holocentrus ascensionis) that exhibited neurologic symp¬ 
toms and on radiography had extensive bony lesions that were associated with thia¬ 
mine deficiency. Fish usually respond well once their diet is adjusted or supplemented 
with thiamine, and after thiaminase-containing feed sources are eliminated. 

Thyroid hyperplasia or goiter can also occur in captive aquarium fish. Iodine is one 
example of a natural component of seawater that can be made biologically unavailable 
in a system disinfected with ozone. 32 Many species of teleosts and elasmobranchs 
can develop thyroid hyperplasia from a lack of environmental or dietary iodine. 33-35 
High levels of nitrate can also act as a goitrogen for a variety of freshwater and marine 
animals. 35 Some cases, when treated early, have reversed after animals were 
provided appropriate dietary supplementation or iodine levels were maintained in 
marine systems. 

Hepatic lipidosis/steatitis is a common finding in aquarium species, and is very 
common in geriatric animals. In other higher vertebrates including humans, hepatic 
steatitis and lipidosis is considered a silent killer, rather than just being a benign or inci¬ 
dental finding. 36 The etiology of hepatic lipidosis and steatitis is not known for the 
majority of marine and freshwater tropical fish, although it is loosely and largely asso¬ 
ciated with poor nutrition and overfeeding. In aquaculture-reared animals hepatic lip¬ 
idosis develops commonly in animals fed polyunsaturated fats. 37 The development of 
hepatic lipidosis in freshwater fish has been attributed to the fatty-acid metabolism of 
polyunsaturated fats. 38 Hepatic lipidosis has been observed in common carp ( Cypri - 
nus carpio) fed alternative soy-based or yellow fats 39 ; in aquaculture-reared sea 
bream (Sparus aurata) that were highly stocked and fed fatty-acid deficient diets; 
and in several marine fish species fed artificial diets. 40 All of these studies suggest 
fish diets should contain limited levels of polyunsaturated fats, require balanced 
essential fatty acids, and need more research to be conducted and published for 
commonly kept pet fish species for short-term and long-term care. 

INFECTIOUS DISEASES 

Mycobacteriosis is a common disease in wild and captive fishes, and many species of 
marine and freshwater fish are susceptible to infection. It is a pathogen that is ubiqui¬ 
tous in natural and captive environments. Mycobacteria cause problems in the orna¬ 
mental-marine and freshwater fish trade worldwide, and infected asymptomatic 
animals can cause insidious problems with long-term management and control. 



Fig. 2. A radiograph taken in right lateral recumbency of a Nile perch with deviation in 
dentary and articular bones of the mandible caused by a thiamine deficiency. 
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This disease was first reported in 1897 by Bataillon in a common carp, and the three 
most commonly recognized etiologic agents of atypical mycobacteriosis in fish are 
Mycobacterium marinum, Mycobacterium fortuitum, and Mycobacterium chelonae 
in ornamental fish. 41 

Clinical signs of mycobacteriosis include listlessness, lethargy, and isolation from 
other fish. 42 Many animals may exhibit emaciation, dermatitis, exophthalmia, 
ascites, coelomic distension, or ulceration. Fish can exhibit profound emaciation 
despite a voracious appetite, and some fish have extensive epaxial-muscle wasting 
making them resemble a tadpole or lollipop. Many animals have skin ulcerations that 
may or may not have skeletal-muscle involvement, and in a few cases spinal lesions 
have been documented causing scoliosis and lytic changes in the bone. 42 Fish may 
be infected, with or without clinical signs, from weeks to years. Gross necropsy 
lesions caused by mycobacteriosis include gray/white to tan miliary granulomas 
found in virtually any parenchymatous tissue; the spleen, kidney, and liver are the 
most common organs affected. 42 Enlarged organs, coelomitis, and coelomic fluid 
may be apparent. Transmission of this bacterium is primarily through consumption 
of contaminated feed, cannibalism of infected fish, or aquatic detritus. Environ¬ 
mental conditions including low levels of dissolved oxygen, low pH, high organic 
loads, and warm water predispose to infectious outbreaks. 

There is no ante mortem testing available for diagnosing atypical mycobacteriosis in 
fish patients. Acid-fast staining of anal swabs can give misleading results and lead to 
diagnosing false-positive animals in infected systems because of the ubiquitous 
nature of the pathogen, the possibility of mycobacteria passing through the fish’s 
gastrointestinal tract, and the presence of other acid-fast staining bacteria. 43 A nega¬ 
tive result may simply suggest an animal is not shedding mycobacteria at the time of 
testing. Histopathology with Fite’s acid-fast stain is the current method of choice when 
coupled with molecular diagnostics and clinical symptoms. Polymerase chain reaction 
of infected tissues as a confirmatory test is sensitive and accurate and offers rapid 
results, but is also expensive. Culture of affected tissues coupled with molecular 
testing and histopathology is the gold standard, but it can take several months to 
finalize results, which makes this impractical in more acute outbreaks. 

There is currently no effective treatment for mycobacteriosis, although several 
experimental regimens have been tried. 44 Treatment suggestions that are reported 
have not all been supported with histopathology to determine if infections were truly 
cleared, and many treatment recommendations fell far short of time intervals required 
to treat other atypical mycobacterial pathogens in terrestrial animals. 45 Another caveat 
with treatment is the antibiotic treatment regimens and treatment duration for myco¬ 
bacteriosis in an aquarium or pond, lends to potential antibiotic misuse and bacterial 
resistance. Management is the only method for controlling this disease until sensitive, 
specific, expedient, and affordable antemortem testing and treatments become avail¬ 
able. Management varies from conservative approaches of zero tolerance for sus¬ 
pected cases with euthanasia and disinfection of systems, to ignoring the pathogen 
entirely with no action for clinically suspect animals. 

Atypical mycobacteriosis can cause infections in humans and other mammals. 
Tuberculoid infections in humans using public swimming pools were first reported in 
1939 in Sweden and cases in the United States emerged in 1951. The causative 
organism, Mycobacterium marinum, was identified in 1954 and is referred to today 
as “fish tank granuloma.” 46 All fish should be handled as if they may contain mycobac¬ 
teria and people who have cuts on their hands or those who are immunocompromised 
for any reason are at greatest risk. 
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REPRODUCTIVE PROBLEMS 

Many species of fish do not readily breed in captivity. Because of environmental 
threats and decreasing habitat, breeding fish in captivity may become necessary for 
the survival of several species in the wild. Fish reproductive problems and anomalies 
are a common occurrence in public and home aquaria. In the past, many of these 
cases were diagnosed on necropsy. With advances in fish medicine, reproductive 
problems are being diagnosed antemortem to allow for treatments. Diagnosis of 
reproductive related disease begins with a thorough history and water quality evalua¬ 
tion, and knowledge of the individual species’ reproductive physiology. Some diag¬ 
nostic modalities that can be used to evaluate the fish patient are complete blood 
counts, blood chemistries, ultrasound, radiology with/without contrast, computer as¬ 
sisted tomography, general palpation, laparoscopy, cystocentesis, and cloacal 
endoscopy. 47 The most common problems encountered clinically include dystocia 
or egg binding, cystic ovaries, infectious disease, organ prolapse, organ trauma, 
secondary bacterial infections, and neoplasia. Specific treatments for reproductive 
problems in fish can include hormonal treatment, surgery, antibiotic or antifungal 
therapy, environmental changes, and improved nutrition. 

NEOPLASIA 

Fish are regularly used in environmental and chemical testing to detect and study 
effects of mutagenic pollutants or compounds. 48 Similar to other vertebrates, several 
different tumors have been isolated and identified in fish. Many of these tumors have 
been recorded and archived at the George Washington University Medical Center 
Registry of Tumors in Lower Animals. Although the significance of tumorigenesis in 
fish has been primarily of a scientific nature, in the last decade veterinarians have 
begun diagnosing and treating cancers in a variety of teleosts. Several diagnostic 
and treatment options have been used for treatment of fish. Weisse and colleagues 49 
described the successful removal of a seminoma in a black sea bass (Centropristis 
striata), diagnosing the animal using contrast radiography, contrast spiral CT, and 
ultrasonography. Harms and colleagues used microsurgery for the removal of an 
abdominal mass in a gourami, and Lewbart and colleagues also performed surgery 
to treat an undifferentiated abdominal sarcoma in a koi (C carpio ). 50,51 Neoplastic 
lesions can occur anywhere, and in goldfish ( Carassius auratas) a dermal fibrosar¬ 
coma has been reported. 52 Other unpublished cases include diagnosis of intracoe- 
lomic lipomas using advanced imaging in goldfish (C auratas ); koi (C carpio ); 
catfish (Synodontis sp); and largemouth bass (iMicropterus salmoides) by the author 
and Dr Tobias Schwartz at the University of Edinburgh; cryosurgical intervention for 
squamous cell carcinoma in a kannume (Mormyrus kannume) over 6 months 
managed by Drs Lance Adams, Leslie Boerner, and the author at the New England 
Aquarium; lymphosarcoma diagnosed in brook trout (Salvelinus fontinalis) by the 
author and Dr Charles Innis at the New England Aquarium; and radiation, surgical, 
and cryosurgical intervention for a neurofibroma of a goldfish (C auratas) performed 
at Tufts under direction of Dr Joerg Mayer. Diagnostics for neoplasia cases include 
survey radiography, ultrasonography, positive-contrast radiography, hematology, 
blood-chemistry analysis, histopathology, and CT. One of the greatest challenges 
for aquatic animal veterinarians is getting an early and quick diagnosis. In the 
absence of other clinical abnormalities or behavioral changes, abdominal masses 
are difficult to detect until abdominal distension is observed. Often, when abdominal 
distension is first observed, tumors have grown substantially in size and may account 
for up to 25% or more of the animal’s body weight. Other types of cancer, such as 
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lymphosarcoma, may only be detected toward the end stage of metastatic disease. 
As more diagnostic modalities are used, modified, or adapted for aquatic animal 
medicine, earlier detection and diagnoses of cancers can be made for fish patients. 
Quicker diagnoses afford greater availability and success of other oncologic treat¬ 
ment options, such as chemotherapeutics, surgery, interventional radiology, and 
radiation therapy. Although surgical procedures are performed more commonly on 
fish in research, several reports of clinical surgical cases have been described in 
the literature. 53 Aggressive treatment options are possible in fish and advances in 
oncology can successfully be applied in aquatic animal medicine. Earlier detection 
and increased case reporting will enhance the future success rate for cancer treat¬ 
ment in teleosts. 

URINARY CALCULI 

Many commonly kept marine and freshwater tropical species have urinary bladders 
and the author has diagnosed and performed surgery on several of these animals after 
diagnosing urinary calculi using survey radiographs. In a review of the literature, no 
published cases could be found on this topic. There is one televised account of 
surgery on a bridal burrfish (<Chilomycterus antennatus) by Dr Howard Krum on the 
PBS show called Scientific American. 54 In geriatric animals that are failing to thrive, 
a survey radiograph should be a routine part of the physical examination. 

CATARACTS 

Cataracts regularly develop in freshwater and marine species. They can be easily 
diagnosed on physical examination and may occur from a variety of etiologies. Dige- 
nean trematodes, Diplostomum spp, are most responsible for cataract development in 
outdoor pond fish. 55 These parasites are common in freshwater and have a complex 
life cycle using a mollusk host for reproduction, a secondary fish host for development, 
and a definitive bird host for maturation. Some other causes for cataract formation in 
fish include environmental problems, such as chronic oxygen or nitrogen super satu¬ 
ration; nutritional deficiencies; inappropriate lighting; trauma; and other water quality 
conditions, such as temperature change and increased salinity. 56-58 Surgery to re¬ 
move cataracts can be readily performed and fish will regain sufficient sight in healthy 
eyes for returning to exhibits or community environments. 59 

EUTHANASIA 

As with other animals, sometimes it may be necessary to euthanize a geriatric animal. 
Unfortunately, there are no drugs approved for euthanasia of fish. The American Veter¬ 
inary Medical Association Panel for Euthanasia 2007 included several alternatives for 
euthanizing poikilothermic animals including fish. 60 For fish, the anesthetic agent Tri- 
caine methanesulfonate (MS-222) can be used at high doses of 300 ppm dissolved in 
water, and for larger animals doses of 300 to 400 ppm can be flowed continuously over 
the gills using a submersible pump or dose syringes going in a cranial to caudal direc¬ 
tion. MS-222 is acidic and should be buffered at a 1:1 or 1:2 ratio with sodium bicar¬ 
bonate to buffer the pH of the euthanasia bath. When opercular movements cease, the 
animal should remain in the anesthetic bath or with continuous flow for an additional 
20 to 30 minutes. The heart rate should be monitored using a Doppler and the animal 
can be checked for withdraw reactions or painful response. The heart may continue to 
beat for several hours after death but the rate will be irregular and slow because of the 
independent pacemaker cells in the fish heart. 61 
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One of the most important diagnostic tools for collections or community groups of 
aquatic animals is necropsy. 62 A great deal of information can be gathered from 
a properly conducted necropsy of fresh mortalities. This information is invaluable for 
protecting the remaining animals. 


SUMMARY 

Because of the lack of peer-reviewed and evidenced-based literature for the geriatric 
care of fish patients, it is important to make thorough records for fish patients and be 
able to search these records when needed. This article serves to provide scaffolding 
for providing veterinary care from fry through adult for aquatic animals, and as more 
advanced diagnostics and treatment options are modified and adapted for fish, clini¬ 
cians should build upon and share these limited experiences so veterinarians can 
advance their knowledge of aquatic poikilotherms and invertebrates. With improved 
husbandry and nutrition, geriatric veterinary care and euthanasia for aging fish 
patients will become more commonplace and private practitioners will need to appro¬ 
priately provide for these animals and their owners. 
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